Differential effects of ethanol on the striatal and cortical adenylate cyclase system.
In the present study, effects of ethanol (EtOH) on C57/BL mouse cortical beta-adrenergic receptor coupled adenylate cyclase (AC) were shown to be different from the effects of EtOH on striatal dopaminergic-stimulated AC activity. The addition of EtOH (500 mM) increased the AC activity by 60% in cortical membrane and by less than 10% in striatal membrane preparations in the absence of guanine nucleotide. The dose-response relationship for EtOH stimulation of cortical AC activity in the presence of guanylylimidodiphosphate (Gpp(NH)p) was biphasic, whereas, in the striatum, a linear dose-response relationship for EtOH was found for stimulation of AC in the presence of Gpp(NH)p. Activation of AC by Gpp(NH)p occurred as an apparent pseudo-first order process. EtOH increased the pseudo-first order rate constant for activation of AC by Gpp(NH)p in the cortex, but not in the striatum. Following 10 min preincubation with Gpp(NH)p, catecholamines and Gpp(NH)p were not able to stimulate further the AC activities in either tissue. Nevertheless, EtOH increased AC activity in both cortex and striatum following the preincubation with Gpp(NH)p. These data suggest that one effect of EtOH in striatal tissue is to promote the interaction of an activated guanine nucleotide-binding regulatory protein (G-protein) with the catalytic unit of AC. In cortical tissue, the effects of EtOH may be attributable to direct actions on the catalytic activity of the enzyme, effects on the rate of activation of the G-protein, and an altered interaction of G-protein with the catalytic unit.